Deletion of cAMP-binding site B in the regulatory subunit of cAMP-dependent protein kinase alters the photoaffinity labeling of site A.
Photoaffinity labeling with 8-azidoadenosine 3':5'-monophosphate is a highly selective method for probing the cAMP-binding sites of the regulatory subunits of cAMP-dependent protein kinase and for identifying specific residues that are in close proximity to the cAMP-binding sites. The cAMP-binding site of a mutant RI-subunit has been characterized here and contrasted to the native RI-subunit. This mutant RI-subunit was generated by oligonucleotide-directed muta-genesis and lacks the entire second cAMP-binding domain which includes both of the residues, Trp260 and Tyr371, that are photolabeled in the native RI-subunit. The mutant RI-subunit, nevertheless, is photoaffinity-labeled with high efficiency, and the residue covalently modified was identified as Tyr244. The position of Tyr244 based on a computer graphic model of cAMP-binding site A is proposed and correlated with the presumed locations of Tyr371 and Trp260 in the native R-subunit. Photoaffinity labeling also can be used to detect functional cAMP-binding sites following electrophoretic transfer of the denatured protein to nitrocellulose. Labeling of the immobilized protein on nitrocellulose required a functional cAMP-binding site A that can be photoaffinity-labeled in solution based on the following criteria. 1) The type I R-subunit is photolabeled, whereas the type II R-subunit is not. A primary feature which distinguishes these two R-subunits is that the RI-subunit is photolabeled at both sites A and B, whereas covalent modification of the RII-subunit occurs only at site B. 2) The truncated mutant of the RI-subunit which lacks the entire second cAMP-binding domain can be photolabeled on nitrocellulose. 3) A mutant RI-subunit which can no longer be photolabeled in site B is still photolabeled on nitrocellulose. 4) A mutation which abolished cAMP binding to site A also abolished photoaffinity labeling after transfer to nitrocellulose.